Background: To examine demographic characteristics and physical activity (PA) behaviors of trail users on a newly constructed 2-mile urban rail/trail (ie, abandoned rail line converted to a recreational trail). Methods: A systematic evaluation process was initiated to monitor PA behaviors using the System for Observing Play and Recreation in Communities (SOPARC). Results: Slightly more males (n = 2578, 54%) than females (n = 2198, 46%) were observed using the rail/trail since its inception. A significant age group difference (F = 16.68, P < .001) was observed among users with the vast majority being adults (n = 3317, 69%). Women were 2.2 times more likely than men (95% CI 1.7-3.0) to be sedentary rather than vigorously active adjusted for age and race. Whites were 2.8 times more likely than nonwhites (95% CI 2.4-3.2) to engage in vigorous activity rather than walking, adjusted for age and gender. Rail/trail users resided on average 2.89 miles from the trail. Discussion:
The health benefits associated with participating in regular physical activity (PA) are well documented in the literature, and are linked to reducing the risks of developing or dying from such diseases as heart disease, Type 2 diabetes and colon cancer [1] [2] [3] [4] and improving mental health and quality of life. [4] [5] [6] [7] Yet, in 2007, less than 50% of Americans met the current Centers for Disease Control and Prevention (CDC) PA recommendations 2 and over 13% reported no participation in PA. 8 Furthermore, of all deaths in the US related to major chronic diseases, 23% were linked to sedentary living. 9 Physical activity is complex behavior, influenced by many factors. Utilizing environmental approaches to promote and encourage PA can complement frequently used behavior modification strategies. [10] [11] [12] Over the past decade, a greater emphasis has been placed on ecological models which assume multiple levels of influence on PA and recognize the impact of public policy, social systems, and physical environments. 7, [13] [14] [15] [16] Accessibility to no-cost recreational facilities, aesthetic appeal and the designs of buildings, urban and suburban developments, and transportation systems and greenways have been identified as elements possibly related to PA behavior and need to be further examined. 4, 17, 18 The Task Force on Community Preventive Services 19 recommends environmental interventions including access to trails for PA. Recreational greenway trails have been specifically identified as environmental supports for PA. [20] [21] [22] [23] 28 Reed and colleagues 24 recently examined the activity behaviors in 25 parks and found that paved greenway trails were the most frequently used activity setting. Sixty-percent and 81% of male and female adults, respectively, observed in all 25 parks were observed using greenway trails. Yet, paved greenway trails were only in 5 of the 25 parks assessed. Librett and colleagues 25 examined the PA levels among trail users in the US and found that people who reported using trails at least once a week were twice as likely than people who reported rarely or never using trails to meet current PA recommendations. Greater use of environmental approaches, such as the development of and increased access to greenway trails, has been frequently advocated by researchers and policy makers alike to promote regular PA. [20] [21] [22] [23] 28 The Rails to Trails Conservancy specifically cites a multitude of benefits for developing greenway trails, focusing primarily on the health benefits of rail/trail conversions by creating no-cost recreation PA opportunities. 26 Unfortunately, studying trail-user behaviors on these types of facilities is difficult due to the lack of objective measures in specific ecological contexts. 27 Furthermore, the quality of existing data on urban greenway trails remains poor. 28 The vast majority of trail-user data has been collected using subjective measures, such as surveys and questionnaires, because they are easy to administer. However, surveys and questionnaires are limited to respondents' memories and perceptions. These methodologies create measurement problems because the PA of trail users is inconsistent with objective measures in terms of frequency, duration, intensity, and mode. 29 Therefore, the purpose of the current study was to first examine demographic characteristics of trail users of a newly constructed 2-mile urban rail/trail conversion in Spartanburg, South Carolina (SC) using direct observation methods. This urban rail/trail conversion is approximately 2 miles in length and is the first section of what will become the 12-mile Hub City Connector of the Palmetto Trail to eventually pass through all of Spartanburg County. Additional purposes of this study were to 1) identify odds of engaging in specific PA behaviors among users, 2) compare the demographic profile of users to the demographic profiles of residents of the 2 abutting census tracts and Spartanburg county, and 3) document the distance traveled by users to access the rail/trail.
Methods

Development and Evaluation of Greenway Rail/Trail
The Mary Black Foundation, located in Spartanburg County adopted Active Living as one of its 2 grant making priority areas in 2003. This decision has led to substantial investments in projects that increase opportunities for and support of PA. One such investment resulted in a 2-mile urban rail/trail conversion project completed in the fall 2005 costing more than 1 million dollars, which is the only urban rail/trail segment within the county. This segment serves as a key connector between the downtown business district and more rural parts of the county. In addition, the segment runs between 2 historic residential neighborhoods with vastly differing socioeconomic and demographic characteristics.
A systematic 5-year evaluation process was initiated to monitor users of the 2-mile trail to a) inform community leaders of overall use by varying demographics (ie, gender, age and ethnicity, and type of PA behavior observed), b) compare demographic profile of users to the demography of the 2 abutting census tracts and Spartanburg County, c) identify contextual elements impacting use and PA behavior, and d) inform future program and policy strategies to increase use of this trail. 
SOPARC Methodology
The System for Observing Play and Recreation in Communities (SOPARC) 30 was the instrument used to assess rail/trail user demographics and behaviors in the current study. Validity of SOPARC PA codes has been established through heart rate monitoring. 29 
Observer Preparations
Before beginning observations in the current study, undergraduate college students were trained as rail/trail observers. The rail/trail observers prepared materials that included: synchronized wristwatch, counter, clipboard, sufficient SOPARC recording forms, 29 and pencils. The observers arrived at the rail/trail site at least 20 minutes before the official start of coding. They reviewed the sequence (ie, order of target areas on trail from trail-head to the end of the trail) for observing all target areas. 29 These target areas were identified as places where individuals could enter and exit the rail/trail. Visual scans were made at each target area (target area = any area designated for users to enter and exit the rail/trail along the 2-mile segment).
Procedures
Interrater reliability of all trained trail observers was assessed before participating in the current study. Each observer was assessed using 75 pictures of diverse persons performing a variety of physical activities. The observer identified the gender, age, and race/ethnicity of the person, plus the PA behavior. Observers were retested approximately 1 week later to establish a reliability coefficient. Test-retest correlation coefficients for all trained observers were greater than r = .90 for each variable.
During each scan, the PA level of each user was coded as Sedentary (ie, lying down, sitting, or standing), Walking, or Very Active. Observations were made for several minutes each at 6 different access points along the segment. Separate scans were made for females and males and for coding trail users into perceived age and ethnicity groupings. Simultaneous entries were made for time of day and temperature. Quarterly (ie, every 3 months) observations of trail users were made 4 times per day (7:30 AM, 12:30 PM, 3:30 PM, 6:00 PM) for 7 consecutive days beginning in the spring of 2005. Summary frequency counts described the number of participants by gender, activity modes and levels, and estimated age and ethnicity groupings.
Evaluation of Proximity to Rail/Trail
A random sample of users was approached to evaluate their residential proximity to the rail/trail, as well as their purposes for using the segment and their perceptions of safety of the trail. Members of the research team identified themselves to each potential respondent and discussed the purpose of the research and how the data would be used. Respondents were asked their age, to ensure all respondents were 18 years or older. Respondents were also asked to identify their gender and ethnicity. Each randomly selected respondent was asked for the nearest 2 cross-streets of their primary residence (survey respondents reported traveling to the rail/trail from residence only). No identifiable information of the respondent was solicited and the IRB procedures protecting human subject confidentiality were strictly followed. GPS coordinates pertaining to the residence of each respondent were registered to a common datum, converted into a spatial map, and imported into ArcView GIS to be used as a base for examining proximal relationships and determining a mileage distance from place of residence to the rail/trail.
Data Analysis
Descriptive statistics using SPSS (version 17.0) examined all rail/trail users by gender, age, ethnicity, and type of PA. Univariate analyses of variance (ANOVA) examined differences in rail/trail-user characteristics including gender, age, race/ethnicity and residential proximity. Multinomial logistic regression was used and Odds Ratios were determined for PA behaviors adjusted for age, gender and race.
Results
During the 3-year period following the opening of the segment, a total of 4,776 individuals were observed on the rail/trail. The quality of the trail was assessed using the Recreation Facility Assessment Instrument developed by Cavnar et al 33 and received a score of Excellent.
Rail/Trail Use by Gender, Age, and Ethnicity
Slightly more males (n = 2578, 54%) than females (n = 2198, 46%) were observed using the rail/trail since its inception; however, this difference was not statistically significant (P = .303) ( Table 1) . A significant age group difference (P < .001) was observed among users of the rail/trail with the vast majority being adults (n = 3317, 69%), followed by seniors (n = 771, 16%), children (n = 364, 8%) and teenagers (n = 326, 7%). Examination of rail/trail users by ethnicity revealed a significant difference (P < .001) with 71% of all users being white and 29% nonwhite. Significant effects were also noted for gender*age (P = .028) and age*ethnicity (P = .002) interactions.
PA Behavior by Gender, Age, and Ethnicity
Percentages and frequencies for the PA behavior of rail/ trail users for gender, age and ethnicity are listed in Table  2 . Multivariate logistic regression models for PA behavior by gender, age, and ethnicity are listed in Table 3 . Women were more likely than men to be sedentary rather than vigorously active, and to engage in walking rather than vigorous activity, adjusted for age and race. When the entire sample of users was examined, a greater percentage of teens (59.2%) participated in vigorous PA compared with children (37.1%), adults (38.8%), and seniors (22.4%). Compared with older adults, children were more likely to be sedentary rather than vigorously active and to engage in vigorous activity rather than walking. Teens in the current study were more likely to be vigorously active rather than sedentary and to engage in vigorous activity rather than walking.
The vast majority of both white and nonwhite rail/ trail users (ie, African American, American Indian, Asian, Hispanic, some other race, etc.) were observed walking.
However, white rail/trail users participated in more vigorous PA (43%) compared with nonwhites (25%). Whites were more likely than nonwhites to be vigorously active rather than sedentary and to engage in vigorous activity rather than walking, adjusted for age and gender.
Rail/Trail User Demographics vs Census Demographics
Census 2000 data 34 revealed that 75% of the population in Spartanburg County was white and 25% consisted of nonwhite populations. These county census percentages differed from the proportions of white and nonwhite rail/ trail users (Table 4 ). There are approximately 95 males per 100 females residing in Spartanburg County based on census 2000 data; however, a slightly greater percentage of males (54%) than females (46%) were observed on the rail/trail. Furthermore, approximately 34% of Spartanburg County residents (based on SOPARC agegroup classifications) were children and teenagers, but only 14% of rail/trail users observed was classified in these 2 age groups.
Examination of the 2 census tracts (211 and 212) adjacent to the 2-mile urban rail/trail segment revealed a total of 7384 residents. The proportion of rail/trail users in various age groupings were consistent with the current census data for age proportions of persons living near the segment (results not shown in Table 3 ). Census tract 211 (n = 4120) was 42% white and 58% nonwhite and Census tract 212 (n = 3264) was 88% white and 12% nonwhite. The race/ethnicity proportions in both census tracts were considerably different than the race/ethnicity composition of rail/trail users observed during the past 3 years. Approximately 38% of residents in the 2 census tracts were nonwhite, while nonwhite rail/trail users only comprised 29% of all individuals observed. Differences in gender classifications of the 2 census tracts compared with rail/trail users observed varied considerably as well. 
Rail/Trail Use by Proximity
A proximity evaluation of a random sample of 430 respondents (~10% of total users observed) revealed that rail/trail users resided on average 2.89 miles from the segment. Examination of rail/trail users by gender (P = .575) and race/ethnicity (P = .975) revealed no significant differences in residential proximity. No significant gender*ethnicity interaction effect (P = .880) for proximity was observed. Females and males resided 2.76 and 3.07 miles respectively, from the rail/trail; while white and nonwhite respondents resided 2.93 and 2.91 miles respectively, from the segment.
Discussion
Rail/trail users observed in the current study tended to be white, male, adult walkers residing approximately 3 miles away from the rail/trail segment. Although most Americans are not regularly active, walking is the most common form of activity. 35 Several previous epidemiological studies also show that approximately 34% of the American population reports that they are regular walkers and 45.6% are occasional walkers. 36, 37 Although whites, males, and adults were most frequently observed using the rail/trail over the 3-year period; to reach other population groups better, different offers on the trails and/or more promotion of the infrastructure may be needed. This is important considering a number of other groups were also observed using the greenway and, if used regularly, could contribute to sufficient physical activity to enhance health.
Rail/Trail Use by Ethnicity
Eyler and colleagues 37 revealed that among ethnic groups, whites were more likely to be classified as regular walkers (36.1%) compared with African American (31.5%) and other ethnicities (29.9%). Interestingly, the relative prevalence of walking in parks and trails is higher among African Americans and other ethnic groups when compared with regular and occasional white walkers. 37 Results from the current study are consistent with previous findings, considering that the vast majority of nonwhite rail/trail users (71%) were observed walking on the trail compared with 54% of white rail/trail users. Identifying the PA patterns (eg, walking, vigorous intensity) of individuals in 'open' environments such as recreational greenway trails provides investigators with specific objective data to develop user profiles that can perhaps eventually lead to effective PA interventions. The current study documented that urban rail/trail users during this systematic evaluation were more likely to be adult white males. Yet, the demography of residents within the 2 neighboring census tracts was dissimilar to the rail/trail user profile observed.
Lack of awareness of recreational facilities like rail/ trails are frequently cited barriers to PA among nonwhite minorities. 22 A study examining the geographic and social distribution of PA facilities revealed that lower SES and high nonwhite minority street block groups of adolescents had reduced access to facilities and were associated with a decrease in PA and increased overweight. 40 The fact that 38% (n = 2795) of residents within the 2 census tracts abutting the trail were nonwhite, 34 while only 29% of trail users observed were nonwhite may be related to a lack of awareness of this urban rail/trail by the nonwhites living near the segment.
Wilson and colleagues 41 examined environmental variables (ie, perceptions of access for PA) impacting the PA patterns of individuals residing in low and high SES areas and found that the low (vs. high) SES group reported lower perceptions of access to public recreation facilities. 41 Census tract 211, which had a larger proportion of resident nonwhites, also had a lower median household income compared with census tract 212 in which the majority of residents were white (88%). It may be that persons residing in the low SES area near the rail/trail perceive a lack of or more difficult access to the segment. Awareness and perception of access among residents living near the rail/trail, especially of nonwhite and low SES residents, should be explored to determine if countermeasures need to be implemented to increase use of the segment by these groups.
In the current study, whites participated in considerably more vigorous PA on the rail/trail than nonwhites. This finding is consistent with current literature; [36] [37] [38] [39] however, the reason for this discrepancy is unknown.
Additional information obtained from the subsample of participants who were interviewed indicated the vast majority of adults used the rail/trail for leisure, recreation or exercise with only a few (<1%) using the segment for transportation-related PA. Therefore, any difference in purpose of use does not seem to be the cause of the dissimilarity in PA intensity between white and nonwhite users of this rail/trail segment. To our knowledge, the potential influence of cultural or social factors on differences in PA behavior and intensity of white and nonwhite rail/trail users has not been explored and warrants future investigation.
Rail/Trail Use by Gender
Although the numbers of males and females in Spartanburg County are relatively the same based on census information, 19 a slightly larger number of males (54% vs. 46%) were observed using the rail/trail. Perhaps the rail/trail segment was not as appealing to women due to safety or other concerns. Regardless of the reasons, the fact that fewer females were observed using the rail/ trail was conflicting with previous findings. 20 An earlier study by Brownson and colleagues 11 found that women were more likely than men to report using walking trails. In addition, Moore and colleagues 42 reported that adult women comprised 50% of users of 3 rail/trails in Florida, California and Iowa.
One plausible reason for the minor gender disparity observed in the current study could be the type and number of organized activities offered on the rail/trail. More structured activities on the rail/trail (ie, walking/ running/biking groups) were offered that might have been more appealing to men and this, perhaps, contributed to more males being observed. This was outside the scope of this study as the SOPARC tool does not prompt the observer to record organized or group activities; nonetheless, it warrants consideration and further investigation. Interviewed female users did not indicate that they felt unsafe due to the presence of male users. However, it would be worthy to interview female nonusers from nearby neighborhoods on their reasons for not using this facility, including their perceptions of safety-related issues pertaining to the rail/trail as previous research indicates that safety is a concern and potential barrier to PA for many females. 4, 18 
Rail/Trail Use by Age
Relatively few children and teenagers were observed using the rail/trail. Those children that were observed were nearly always accompanied by an adult. It is of interest to note that the observed teenage users were most likely to be engaged in vigorous intensity PA. Thus, the rail/trail segment could provide a viable option for teenagers to achieve recommended amounts of PA for health benefits if use by this age group could be enhanced. During the time of this observation, there was a lack of age-appropriate PA facilities on or near the trail. Therefore, it is not surprising that few children and teens were observed. However, since this observational period was completed, a skate park for teenagers and a playground for children have been added adjacent to the segment. Future observations will document whether the addition of these facilities alters either the number, demography, or PA behaviors of rail/trail users.
Rail/Trail Use by Proximity
Proximity to exercise facilities is an environmental characteristic that has been identified as a possible determinant of PA. 4, 7 Sallis and colleagues 43 reported that an environment abundant with exercise facilities could encourage PA in at least 2 ways. First, exercise facilities initially encourage PA by serving as visual stimuli cueing exercise behavior. Facilities close to an individual's residence will be seen often and will bring exercise to one's attention. Individuals in and around the facility who appear to be exercisers will strengthen the impact of the stimulus by making exercise appear to be a social norm, thus allowing proximity of facilities to provide role models for exercise. In addition, an environment abundant with exercise facilities can encourage PA by having facilities close to one's home. In previous studies, perceived inconvenience and travel problems have been reported as reasons for ceasing activity programs. 6, 43 Troped and colleagues, 23 upon examination of environmental factors impacting trail-use determined that travel distance should be considered when building a rail/trail. A recent paper by McCormack and colleagues 44 examining relationships between destination proximity and PA behaviors, however, revealed that proximity and mix of destinations is not related to walking for recreation or vigorous PA. Evenson and colleagues 45 also demonstrated that development of a multiuse trail did not increase PA among residents who resided close to the trail. The average distance from current respondents' residences to the rail/trail was approximately 3 miles. This finding suggests that proximity to this rail/trail was not necessarily an element affecting usage.
Application of Findings
To successfully develop effective interventions to promote trail use, researchers and practitioners alike must first determine the characteristics of who is and is not using the trail, and for what purpose the trail is primarily being used. Direct observation methods associated with SOPARC afforded the opportunity to objectively evaluate the demography of rail/trail users over a period of time with consistency. Based on the data from the current study, this greenway rail/trail seems not to be used predominantly by population subgroups at risk for a variety of chronic diseases linked to physical inactivity (eg, older adults, ethnic minorities), nor by residents of nearby neighborhoods. The precise reasons for differences in types and intensities of PA, as well as discrepancies of use by age, gender, and race/ethnicity remain unclear. Perhaps, the preferences for different types of activities in different population groups could have contributed to these differences. In addition, maybe recreational trails are not as appealing for PA among varying populations which could have also led to the differences in types and intensities of PA observed on the rail/trail. Nevertheless, data collected on this 2-mile urban rail/trail has been presented to community leaders to demonstrate how they may tailor marketing and program strategies to promote greater use of this segment by females, nonwhites, and older and younger populations, especially among those living nearby. Continued observation of the rail/trail users will help provide essential feedback on the effectiveness of such strategies.
